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North Tropical 
Atlantic Ocean

Å critical to the coastal oceans: effects on marine ecology (Muller-Karger et al., 1988) and physical processes (Pailleret al., 1999)

Å important to monitor the change in runoff and its impact

Large rivers link the water cycle

Amazon River plume

Rivers: 
Å the linkages of the oceans with the terrestrial water cycle
Å provide 10% of the total freshwater input to the ocean
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The Gulf of Mexico, influencedby severalrivers
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Mississippi basin Mobile Bay basin

Texas basin

[Fournier et al., 2019]
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Record rainfall in May 2015 produced saturated surface soil and 
record river discharge and an unusual freshwater plume 

Floods are among the most significant 
types of natural hazards, affecting:

Å human society
Å terrestrial environment
Å marine ecosystems (harmful algal blooms)

[Fournier et al., 2017]



Hypoxic zone extent

Potential biogeochemical implications 

Å GoMάŘŜŀŘ ȊƻƴŜέ (no longer support living organisms)

Å discharge
(reduces vertical mixing of surface oxygen to subsurface)

Å surface wind
Å currents
Å stratification

ÅThe Flower Garden Bank Coral reef can be affected by freshwater plumes 
(Le Henaffet al., 2019 - intense coral mortality due to a deficit in oxygen, favored by a surface layer of riverine waters)

It is important to:

- understand the impacts on the coastal oceans of water from land

- know where does the water on land comes from (sediments, organic matter)

- monitor where does this water go in the ocean
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5ƛǎŎǊƛƳƛƴŀǘƛƴƎ ŦǊŜǎƘǿŀǘŜǊ ƻǊƛƎƛƴ ƻƴ ƭŀƴŘ ŀƴŘ ΨǊŜƎƛƻƴǎ ƻŦ ƛƴŦƭǳŜƴŎŜΩ ƛƴ 
the ocean

Lagged correlations at each pixel between over 7 years:

SMOS Soil Moisture and discharge

SMOS Sea surface salinity and discharge

Mississippi + Mobile Bay + Texas

For each coastal region, from which rivers the freshwaters are sourced, and further, 
which upstream land areas contribute most to generate runoff into those source rivers?
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